
AD-A105 148 ANDERSON ENGINEERING INC SPRINGFIELD MO FIG 13/13
NATIONAL DAM SAFETY PROGRAM. MACH LAKE DAM (MO 30133), MISSISSI--ETC(U)
APR 81 S L BRADY, 6 WERTEPNY. D DANIELS DACW43-81-C-005

UNCLASSIFIED NL

0 EIEEEmIEIEE
mmEEEEmmmmmmmE
mmmmmmmmmmm

H~llWI~1U W[



Mach Lake Dam (Me(30133).
Mississippi - Kaskaskia -St. Louis River
Basir, Perry County, Missouri. Phase I
Inspection Report.

/9Final rept.,

.15 DACW43-81-C-V0DQ5...

10 Steven L. /Brady Gene /Wertiepny
/Dave /Daniels Tom /Beckley



UNCLASSIFIED
," SECURITY CLASSIFICATION OF THIS PAGE (When Doe. Entere,)

REPORT DOCUMAENTATION PAGE BO CrMucGoPs
1. REPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPiENT'S CATALOG NUISER

4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED

Phase I Dam Inspection Report
National Dam Safety Program Final Report
Mach Lake Dam (MO 30133) 6. PERFORMING ORG. REPORT NUMBER
Perry County, Missouri

7. AUTNORf.) 8. CONTRACT OR GRANT NUMBER(.)

nderson Engineering, Inc.

DAC(43-81-C-0005

S. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT. TASK
U.S. Army Engineer District, St. Louis AREA & WORK UNIT NUMBERS

Dam Inventory and Inspection Section, LMSED-PD
210 Tucker Blvd., North, St. Louis, Mo. 63101

II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
U.S. Army Engineer District, St. Louis April 1981
Dam Inventory and Inspection Section, LMSED-PD 13. NUMBER OF PAGES
210 Tucker Blvd., North, St. Louis, Mo. 63101 Approximately 40

I4L MONITORING AGENCY NAME & ADDRESS(if different from Controlling Office) IS. SECURITY CLASS. (of this replt)

UNCLASSIFIED
ISa. DECLASSIFICATION/DOWNGRADING

SCHEOULE

IS. DISTRIBUTION STATEMENT (of this Report)

Approved for release; distribution unlimited.

1?. DISTRIBUTION STATEMENT (of the abstract entered In Block 20, it different from Report)

IS SUPPLEMENTARY NOTES

S19. KEY WORDS (Cmninue an reverse aids It neceeemr aid identify by block number)

Dam Safety, Lake, Dam Inspection, Private Dams

ji

1 ABIRACT in -mw iee b Newesad Identily by block num. b.)
This report was prepared under the National Program of Inspection of
Non-Federal Dams. This report assesses the general condition of the dam with
respect to safety, based on available data and on visual inspection, to
determine if the dam poses hazards to human life or property.

WX W3 901O Of o NO, 6, IS BSOLsiETEJAN EUNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (WImn Dote Entered)

.5,

p



q

SECURITY CLASSIFICATION OF THIS PAGEQ -BIS N--t 3a-

SID

i ii

SECURITY CL.ASIF~ICATION OF
r 

THiS PAOEtIIhufm Data BeMr,.)

Ill r l Ir I I ' 1 I' I 1" . ..



INSTRUCTIONS FOR PREPARATION OF REPORT DOCUMENTATION PAGE

RESPONSIBILIT. The controlling DoD office will be responsible for completion of the Report Documentation Page, DD Form 1473. in
all technical reports prepared by or for DoD organizations.

A I AIN. Since this Report Documentation Page, DD Form 1473, is used in preparing announcements, bibliographies, and data
banks, it should be unclassified if possible. If a classification is required, identify the classified items on the page by the appropriate
symbol.

COMPLETION GUIDE

General. Make Blocks 1, 4. 5, 6, 7, 11, 13, 15, and 16 agree with the corresponding information on the report cover. Leave
Blocks 2 and 3 blank.

Block 1. Report Number. Enter the unique alphanumeric report number shown on the cover.

Block 2. Government Accession No. Leave Blank. This space is for use by the Defense Documentation Center.

Block 3. Recipient's Catalog Number. Leave blank. This space is for the use of the report recipient to assist in future
retrieval or-the document.

Block 4 Title and Subtitle. Enter the title in all capital letters exactly as it appears on the publication. Titles should be
unclassified wher.ever possible. Write out the English equivalent for Greek letters and mathematical symbols in the title (see
"Abstracting Scientific and Technical Reports of Defense-sponsored RDT/E, "AD-667 000). If the report has a subtitle, this subtitle
should follow the main title, be separated by a comma or semicolon if appropriate, and be initially capitalized. If a publication has a
title in a foreign language, translate the title into English and follow the English translation with the title in the original language.
Make every effort to simplify the title before publication.

Block 5. Type of Report and Period Covered. Indicate here whether report is interim, final, etc., and, if applicable, inclusive
dates of period covered, such as the life of a contract covered in a final contractor report.

Block 6. Performing Organization Report Number. Only numbers other than the official report number shown in Block 1, such
as series numbers for in-house reports or a contractor/grantee number assigned by him, will be placed in this space. If no such numbers
are used, leave this space blank.

Block 7. Author(s). Include corresponding information from the report cover. Give the name(s) of the author(S) in conventional
order (for example, John R. Doe or, if author prefers, J. Robert Doe). In addition, list the affiliation of an author if it differs from that
of the performing organization.

Block 8. Contract or Grant Number(s). For a contractor or grantee report, enter the complete contract or grant number(s) under
which the wo-reported was accomplished. Leave blank in in-house reports.

Block 9. Performing Organization Name and Address. For in-house reports enter the name and address, including office symbol,
of pelrrming activity. For contractor or grantee reports enter the name and address of the contractor or grantee who prepared the
report and identify the appropriate corporate division, school, laboratory, etc., of the author. List city, state, and ZIP Code.

Block 10 Program Element, Project, Task Area, and Work Unit Numbers. Enter here the number code from the applicable
Department of Defense form, such as the DD Form 1498, -Research and Technology Work Unit Summary" or the DD Form 1634.
"Research and Development Planning Summary," which identifies the program element, project, task area, and work unit or equivalent
under which the work was authorized.

Block 11. Controlling Office Name and Address. Enter the full, official name and address, including office symbol, of the
controlling office. (Equates to funding/aponsoring agency. For definition see DoD Directive 5200.20, "Distribution Statements on
Technical Documents.")

Block 12. Report Date. Enter here the day, month, and year or month and year as shown on the -ver.

Block 13. Number of Pages. Enter the total number of pages.

Block 14 Monitoring Agency Name and Address (if different from Controlling Office). For use when the controlling or funding
office does not directly administer a project, contract, or grant, but delegates the administrative responsibilty to another organization.

Blocks 15 & 15.. Security Classification of the Report: Declassification/Downgrading Schedule of the Report. Enter in 15
the hlhest classification of the report. If appropriate, enter in 15. the declassification/downgrading schedule of the report, using the
abbreviations for declassification/downgrading schedules listed in paragraph 4-207 of DoD 5200. I-R.

Block 16. Distribution Statement of the Report. Insert here the applicable distribution statement of the report from DoD
Directive 5200.20, "Distribution Statements on Technical Documents."

Block 17. Distribution Statement (of the abstract entered in Block 20, if different from the distribution statement of the report).

Insert here the applicable distribution statement of the abstract from DoD Directive 5200.20, "Distribution Statements on Technical Doc-
ument s. "

Block 18. Supplementary Notes. Enter information not included elsewhere but useful, such as: Prepared in cooperation with
. . anslation of (or by)... Presented at conference of .. .To be published in .. .

Block 19. Key Words. Select terms or short phrases that identify the principal subjects covered in the report, and are
sufficiently specific and precise to be used as index entries for cataloging, conforming to standard terminology. The DoD "Thesaurus
of Engineering and Scientific Terms" (TEST), AD-672 000, can be helpful.

Block 20. Abstract. The abstract should be a brief (not to exceed 200 words) factual summary of the most significant informa-

tion contained in the report. If possible, the abstract of a classified report should be unclassified and the abstract to an unclassified
report should consist of publicly- releasable information. If the report contains a significant bibliography or literature survey, mention

t hres. For information on preparing abstracts see "Abstracting Scientific and Technical Reports of Defense-Sponsored RDT&E,1I
AD-67 000.

0 LI.S. G.P.O. t98O-665-14t/t299

ME)



DEPARTMENT OF THE ARMY
ST, LOUIS DISTRICT, CORPS OF ENGINEfIS

2)10 TUCKER BOULLVAC'() N01zf, 4
ST. LOUIS. MISSOURI 63:01

SUBJECT: Mach Lake Darn Iliase I lns;poction !-eport

This report presents the results of field inspect iori and evaluat! ii
of the Mach Lake Darn (Mo. #30133).

It was prepared under the National Program of rinspection of Norn-
Federal Dams.

This dam has been classified as unsafe, non-rgency 1,v the r Luis
4 Distr.ict as a result of the application of t-he followin. criteria:

a. Spillway will inot pass3 50 peren of the 1Probalble Maximum
Flood without overtIop pin):, the darnl.

b. Overtopping of the darn could result i.n %,ilure of tho darn.

C. Dam failure .- iificantly increas es,,'( hzwid !o loss,- o0
life downstream.

(SUIRM1TTED BY: SIC3NLU 2 3JilL 1981

APPROVED BY: _________________24 JUL 1981
(0011 E 0m i(jnd Date

:14 Acession For

DTIC TAB E
Unannounced

Distribution/__
Availability Codes

Avail and/or
Dist Special



MISSISSIPPI - KASKASKIA - ST LOUT.S RIVFR BASIN

MACIH LAKE DAM1 PERRY COUNTY, MISSOURI
MISSOURI INVENTORY NO. 30133

PEASE I INSP~ECTION REPOPT
NATIONAL, DAM SAFETY PROGRAM

;Under Diret ion Of:

St. Lou.i. :3 District , Corps- oi- Engineers-

) 'or

Governor of Missouri

April, 1981



PHASE I REPORT
NATIONAL DAM SAFETY I'POCRAM

SUMMARY

Name of Dam: Mach Lake Dam
State Located: Missouri
County Located: Perry
Stream: Tributary to vacant Hollow Goose Creek
Date of Inspection: January 28, lqS1

Mach Lake Dam was inspected by an inte'd i sc i 1'i r teas of Oantne!;

from Anderson Engineerinl, Inc.. of Sprinfield, Mi:;ouri and llanson Enineer-.
Inc. of Springfield, Illinois. tThe purpose of this inspection was to make
an assessment of the .. eneral condition of the im with respect to:afet,, ,ased
upon available data and visual inspection, in order to doterm me if tirho di
poses hazards to human life or propertv.

The guide in os used in the aso-essnent wero furni shed !,v the Dpartment of
the Army, f fic, of the Chief of Enljnemirs, ind they have been do ~ e
with the help of several 'edeval and State w,(,onioc , profess ional errs incrrinc
organization, and private engineers. Bate- on hese .n ide ne-; , S ., .:a
Distri,-t, Corps. of En.ineers has determined th.it fh,; .i-111 i:- ir the h1 i Th
hazard potential classi-.ic,,t:[on, which means: that io:;: of life irid ,1pfr 'i
property loss could occur il- tile dam ta ls. The e. ;t ima, d dbnam, I P on . -Xt

approximatolv 2 miles downstream nf the dam. located within t-hi; en-

four dwellingts and four barns

* T~'hre ida is in th,, clalssiia I ti toi, : isico it i: ),r ,1t r Pin .
feet high but less than 40 feet high, and Lhe maximum , ltora,, oap,--ity i,:
g.reater than 50 acre-ft hut les; than 1,000 aor(-ft.

Q inq,oction and eva lu.tion indicates t ati: I.,- combined ::pillwavs. do i,,o
meet the criteria set forth in the guidelines for, j dai ha yinf, the above sise
3nd hazard pot-ntial. The combined spillwavs will pass ]4 I)ercent rV the
Probabie Maximum Flood without overtopping. The Probable Maximum Flood is
defined as the flood discharge that may be expected from the most :sever,
combination of critical meteorolog7ic and hydrologic condition, that -are r'e.ms,-ral1';
possible in the region. The guidelines require that a dam of sm'al size with.
a high downstream hazard potential pass 50 to 100 percent of the P1M1. Con-
sidering the low height of dam (33 feet) and the small storage capacity
(103 acre-ft), fifty percent of the PMF has been determined to be the apornprialte
L spillway design flood. The 100-year flood ( percent probabilitv flood) will

not overtop the dam. The I percent probability flood is one that ,has a ] ncrcent
chance of being exceeded in any given year.
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The embankment was in fair condition. Deficiencies vilcuallv Ubse (rvrd by
the inspection team were: (1) brUSh and briar 'rowth on upf [rem and~ rdownst-r-tm
face of embankment; (2) no wave protection for upst reami faoe; (3) fairlU;lr
slough on downstream face near midheight of dami; (4t) [rn ian rosion -it b
downstream embankment and abutment contacts; ( ) spillway pieOutlet has
eroded toe of embankment; and (6) downstream chainnel lined' with 1r(es and brush.

Another deficiency was the lack of seepa)ge( an1d th1itanii rorc

It is recommended that the owners take the i~our ction wi thojll n u
delay to correct the deficiencies reported herein. Adefd 'uir

these deficiencies is included in the followin.r eoct.

AnderSOT Encineerinp n

Gene Wertopny,

Hanson Inin ,Inc.

Dave Danlea ; 1 E

TOM ilecklev_ 1".E
Anderson up ne g-.L.
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C. Size Class'if ication:

With an embankment height of 33 ft and a maximum ,,torage capacity of
approximately 103 acre-It, the dam is in the small size category.

D. Hazard Classification:

The St. Louis District, Corps of Engineers has determinod that this dam i.
in the high hazard potential classification. The estimated damage :-one
extends approximately 2 miles downstream of the dam. Locater! wiihiir thi. zone,
:r- four dwellinies aind four barn.;. The affeced V, f.,ttuve - i -t, wh "

damage zone were fieli verified by the inspect ion Iim.

Ownership:

The, da,: i owned by Mr. Joe MaOh, Sr.
Tho o ,ier's address is !5 Denning Lane, St. Louis, MO 5331

. urpos.) of Dam:

The a-m wa:; constructed primarily for erosion contrc .

Desin and Construction History:

The dam was constructed in 1972 by Richardet Construction 2c7; T',' o irr.'-
vili, Mi.;souri. The Soil Conservation Dpartment providi'] ,I : , ow~v<, It

was not folluwed. AIL o[ the construction history is stated >,lx w ; otta irid
f",om Mr. Clarence I,. Zahner, 431 North Pin,, 'erryvlie, SOIl , ,i. ( wr'

roperv when the dam was- conf t ructed.

Mr. Zahner stated that a core trench approxill, iy 10 fee .-,, w1
down to bedrock and filled with compacted cliv.

The material for the embankment came from the upper end of the I,-. ,jrea

arnd from a road cut near the dam. Mr. Zahner said that sletct materia1l wi:;
u:.ued in the core of the embankment. Compaction of the embankment was accomplis h,
:sv rubber tired scrappers. Two anti-seep collars wore install(,d on the 14 inch
diameter principal spillway pipe. The collars, were 4 ft by 4 ft and constructed
of steel.

No unusual conditions were encountered during; construction of the daM.
Mr. Zahner and Mr. Mach said there had been no modifications to the dam.
However, the dam was not built in accordance with the SCS design. The Perrv-
ville, Missouri Office of the SCS said the records were not kept on this dam

because the plans were not used by the owner. Therefore, no design oians
are available.

-2-



Some seepage probiems were observed immediately Ifter the lake wars
constructed. A geologist from the Missouri. Geological Survey in:;pected thle dami
on April 6, 1973. The report concluded that tho ;eepa)ge was not seircand
also noted that the downstream embankment appeared to be over~steep. A s;lide
was noted above the downstream toe.

H. Normal Operating, Procedures:.

All flows will be passed by the uncontrolled principal q)~ llway I~~ nd
the two emergency spi llway pipes. According t o the owner, flhe darn has- not
overtopped.

1.3 PERTINENT DATA:

Pertinent data about the darn, appurtenant woi4ks, in(] -irY~ ro p."r-'r n-Wd
in the following paragraphs. Sheet 3 of Append ix A pres en ts a plinm, prof i
and typical section of tire embankment.

A. Drainage Area:

The drainage area for this odam , 3; 01) tSi ned Fromn hi (I:;
is approximately 100 acres.

3. Discharge at ')arn Ite:

(1) All discharge at the dam site is through uncontrol led pilwj

(2) Estima ted] Total Spil lway Capacity at Max iii Pool (Top of 1)anr Fl. 5)20.
')ifs

(3) Es;'ima ted Capacity of I'vin i pal. Spi I tiay 11 ('F";

(L4 ) Estimated Capacity of Enmergency Sp illway: 13 co.

(5) Estimated Experience Maximum Flood at Dani Site: UInknown

(F) Diversion Tunnel Low Pool Outlet at Pool Elevation: Not Applic'Ibin,

(7) Diversion Tunnel Outlet at Pool Elevation: Not Applicable

03) Sae pillway Cainacity at Pool Elevati~on: Nol App li(-ah to

) ated Spil1lway Caipac ity at Maximumr Pool F] ovation: Not Applicable

'.Elevat ion;:

All eleva t onsl iro cons r tont with anasrn iean s;ea le-v(!], e levjion r'f

510. Sfo the top of thje I'm inchI inlet pipe( of Ili principal ,qpi lway (irriirra I
frDi qlr~'iadr'inglre map).

-3-
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(1) Top of Dam: 520.6 ft., MSL

(2) Principal Spillway Crest: 516.7 ft., MSL

(3) Emergency Spillway Crest: 518.8 ft., MSL

(4) Principal Spillway Pipe Invert at Outlet: 43.0 ft., MSL

(5) Streambed at Centerline of Dam: 487.5 ft., MS[L

(6) Pool on Date of Inspection: 509.8 ft., MSL

(7) Apparent High Water Mark: 6 Inches Over Top of Principal pillwa-/
Pipe (According To Mr. Zahner).

(8) Maximum Tailwater: Not Applicable

(9) Upstream Portal Invert Diversion Tunnel: Not Applicable

(i0) Downstream Portal Invert Diversion Tunnel: Not Applicable

D. Reservoir Lengths:

(1) At Top of Dam: 1420 ft.

(2) At Emergency Spillway Crest: 1300 ft.

(3) At Principal Spillway Crest: 1150 ft.

E. Storage Capacities:

(1) At Top of Dam: 103 Acre-ft.

(2) At Emergency Spillway Crest: 87 Acre-ft.

(3) At Principal Spillway Crest: 73 Acre-ft.

F. Reservoir Surface Areas:

(1) At Top of Dam: 0. 5 Acres

(2) At Emergency Spillway Crest: 8.5 Acres

(3) At Principal Spillway Crest: 5.0 Acres

-4-
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G. Dam:

(1) Type: Rolled Earth

(2) Length at Crest: 300 ft.

(3) Height: 33 ft.

(4) Top Width: 13 ft.

(5) Side Slopes: Upstream 2.8 H on IV;
Downstream varies from 2.0 H on 1V to 2.3 H on IV

(6) Zoning: Apparently homogeneous

(7) Impervious Core: Selected clay soil.

(3) Cutoff: Key Trench to bedrock

(9) Grout Curtain: None

H. Diversion and Regulating Tunnel:

(1) Type: Not Applicable

(2) Length: Not Applicable

(i) C1osu'e: Not Appi 1cH1lp

(4) Access: Not Applicable

(5) Regulating Facilities: Not ApplicabLe

I Spillway:

1.1 Principal Spillway:

(1) Location: Station 2+07

(2) Tvp-: 14 Inch Diameter Steel Pipe

(3) Upstream Channel: Not Applicable

(4) Downstream Channel: Well. defined earth channel, bru,;h and tr, , Iin,,,

moderate slopes.

-5-7



1.2 Emergoncy Spillway:

(1) Locatiln: North Abutment

(2) Type-: Two It' Inch D aineter Asbestos C-im'ri Pi;,-!

(3) Upstreim Chainnel1: ,rass 1,7iied Earth Cut li1.31111o1

0 Downs troam Cinneiw: No Dc P nabh IC (tinrwl Ar 'i -iwd Irr' Lim nc

J.Roegulat-im'. otLIk2Le-:;

There is a 2 in hl d .. iwdlowii p : i cc i witli th pi c I I t ;il. 1wljv I
'ih ipc, is controlledl by a valve on tht, up: trox:i -i do mn! he b po [Itfl 1

dischairgs into the pr inc ipal ;p il11way pipe ( ee Phot N o. 1 5)



SECTION 2 ENGINEERIN4G DATA

2.1 DESIGN

There were no design calculations or onpineeriing drawinvpo preparedi For i,
damn as constructed. No documentation of construct ion ins;pection record,-; wf'rE:-

available. There are no documented maintenance djri.

A. Surveys:

No pre- construct ion or post-const-ruction :w(rvev data wore wIlli.

Sheet 3 of Appendix A presents a plan, profi1le arid cross sect ion of Itho

dam from survey data o!btiined during the site Lns-pection. The top of thle
14 inch inlet pipe of the principal spillway was usod as our -ite datum. 'ils
mean sea level elevation of 519. 0 for our site datum was est H ited from t he
Perryville West, Miss;ouri 7.5 minute quadran)gle ;heet.

B. Geology and Subsurface Materials:

The site is located along the Eas I-ern edge of the Ozarks geologic rerlon of-
Missouri. The Ozarks are characterized topographically by hills, plateau,

and deep valleys. The most common bedrock types ire dolomite, s3andstfone, arnd
chert. The "Geologic Map of Missouri" indicat-es' that the b)edrock in tho
site area cons;ists of the Jeffer!son City, Cot tor , Powell, ind S'mithvi Ii'

f forma tions . Ilic Mis:: ouii Ceoolog Ical :2ur'vev Oft!i i d icat I:; 1.11,11 tit(.
at the s~ite is probablyi of the Jefferson City Formnation. The Jef ferson (! L v
formation consists of light brown to brown, medium to finely rtair

dolomite and argillaiceus dolomite.

*The "Geologic Maip of Missouri" idcato, eever-a 1 normal fajult.; locitode nor I

and west of the site. Thel( z;ite is located in s;e!.smic zone 2 (inodntoiate o a

z one) but is c lose to the bounidairy of zone 3 (mi o~,-r damage zone, o -e 'J1o v J
Appendix B).

The soil:. are at thle Uniniul'ro-MCil oil Aio a o nd havy

dievel,.ped from thin Ioess'- depos Ltod over weathered miaterial fr'om (1er t-y Is00it"

(see Leo ;sal hicnK p, _ hot 2 of Appendix R ). Auger probes In tho

embainkment indicate, tho -. il,; 1-o be brown, rocky , ci av-v 0-11:(M-c!



C. Foundation and Embankment Design:

No foundation and embankment design information was available. I:- ..
and stability analyses apparently were not performed as required in the Core'):;
of Engineers guidelines. The previous owner indicated that a core trench o
10 feet width and unknown depth, was excavated to bedrock. All embAnkmvent
fill material was oa tmaned from the laKe bed irea sin a road cut.

). Ilydroloy and llNydraulics:

No hvdrologic and hydraulic design 'omj ,-uti ions ire is i Il ,le For t:ri

dar. Based on field moasucemento; of- si iIiw,IV imensio01)2 and em1Oa'1 uen
elevations and the watershed area, lake ar-a .ind rae ,ati fci I.' .

quadrangle sheets, hydrologic analys-es; usin)T I!.". Ar mv Corps of Cu', iree
guidelines were perfors:id and appear in Appendi. i .

Structure:

There are no structures ass<ociated with this darn.

2. 2 CONSTRUCTION

No construction inspection dati are vail.jhle.

2.3 OPERATION

Normal flows would be passed by the li4 inch steel pipe principal !:1 iaw.iv

and by the two 1& inch asbestos cement pipe emerg-ency spill way.

( 2. N EVALIAT [0:7

A. Availability:

No engineering data, seepage or stability analyses, rc construction ,-"7t

data were available.

B, Adequac v :

The engineering data avaliable were inadequate to make a detailed ,s:s:nn
of the design, construction, and operation of this structure. Seelafce and
stability analyses comparable to the requiremeiits of the "Recommentded fu ide-
lines for Safety Inspection of Dams" were not avilable, which is consider- &
deficiency. These seepage and stability analyses should b performed for
appropriate loading conditions (including earthquake loads) and made a ,roatter
of record

C. Validity:

To our knowledge, no valid engineering data on the doslgn or ronstruction
of the embankment are available.

-8-
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SECTION 3 VISUAL INSPECTION

3.1 FINDINGS

A. General:

The field inspection was made on January 2q91, 1981. The inspection team

consisted of personnel From Anderson Engineering, Inc. of S]pringfield,
Missouri and Hanson Engineers, Inc. of Springfield, Illinoi ;. The team mrmbers
were:

Steven L. Brady - Anderson Engineering, Inc (CiviJ Engineer)
Tom R. Beckley - Anderson Engineering, Inc. (Civil Engineer)
Gene Wertepny - Hanson Engineers, Inc. (Hydraulic Engineer)
Dave Daniels - Hanson Engineers, Inc (Geotechnical Engineor)

Photographs of the dam, appurtenant structures, reservoir, and downstr am
features are presented in Appendix D.

B. Dam:

The embankment appears to be in fair condition with grass cover noted cn

the upstream and downstream slopes of the embankment. The 13 foot wide cr-<;t
of the embankment was graveled and a road extended across the crest. The
embankment was constructed fairly straight and the vertical alignment was

S( fairly level.

The slopes of the embankment were relatively constant. The upstream :-lop-
was 2.8 H on 1V and the downstream slope varied from 2.0 H on IV to 2.3 If

on lV. No surface cracking of the embankment was noted. Considerable ero- ion
was noted at both downstream embankment abutment contacts. The left junction
erosion gully was approximately 3 feet deep and 3 feet wide.

A large inactive slough was noted on the downstream face of the emanlnon.
The slough was at station I + b0 and at about the mid-height of the dam. 1'1
slough was approximately 25 feet across and a large mound of soil was at-
the base of the slough. The slough appears to be a slope failure and mv
be the slide referred to in the Geologist's report of April 6, 1973 (see
sheet 4 of Appendix B).

The slopes of the embankment were briar and )rush covered. Several ]is..
(12 to 15 inches diameter) tree stumps were noted on the upstream fare. No
erosion on the slopes or animal burrows were observed. No riprap was not-l

along the upstream slope.

/ - U -
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No water except for a small puddle of water in the downstrean cl-innel near
the toe, was noted that would indicate any seepage.

The principal spillway outlet discharges on the downstream faice. A plujnpe
pool has eroded into the embankment as shown in Photo No. l1e,.

Shallow auger probes of the embankment indicatedI the embankm-nt soil To

consist of a brown, rocky clayey silt (Unified S-oil (?assific~ition System of

ML-CL).

No instrumentation (monuments, p iezoeelc, *t were bere

C. Appurtenant Structures:

C.1 Principal Spillway:

The principal spillway consisted of a 111 inch diameter steel pip' wiTh
a 14- inch diameter steel pipe trash shield (see Photo No. 13). Tle( inlet wa1:

clear. The outlet was clear and a plunge pool h,, formed in the lower part
of the embankment. A 2 inch steel. drawulown pine and valve- are lorited at
the inlet and discharges into the principal qpiliwayv pipe-. Mr. Zahner said

the maximum water level in the lake had been 6 inches over the priicipai
spillway.

C.2 Emergency Spillway:

The emergency spillway consists of two lF) inch lsbPtO:3cemnt p~:

located at the north ilimnt.The emrecr1w' car hannel
is rnot definmlel anrd i a treet. -rid ris1i tied.

D. Reservoir:

The watershedI is primnar ily wooded wi th molrite to steep slope-- ',o
significant eros ion or fsloughine' wa~s noted(. N(, -i ~nifilat:i a o a
noted and it is not considered to 1,e 1 ;)rhlfM.

E . Downstream Ctianne I

The downstream channel is bi ash and tree ii noe w h i well do f i nd 1.~
The side sloppes are moderate to31e.

3.2 EVALUATION

The embankment is in fair structrura-l condi tion. Brush and briar'crot
on the dam constitute a pote~ntial haizard and oncouroi ,e animal 11urrowini,
Lack of wave protection could result in increaised -oesion to the iront far"
of the embankment. The large slough on the dowrust ream face, oroioni at t P'

contacts, and erosion of the principal spillIway Jisohairg( could worsen
and seriously affect the structural stability of tho, dam.

-10-



SECT ON Lj OPERATIoNAL 11KOCEDURES

4.1 PROCEDURES

We are not aware of any operational ;)oeiri The pool 1:;. norm ix'v
controlled by rainfall, runof01f, OVaIpora tioe, .nd the? oapacity of t-ho
uncontrolled spillways.

4.2 MAINTENANCE Vj DAM:

No scheduled na int~onance of the dani- iKnown to 1)6 prov idel-

4.3 MAINTENANCE O)F OPERATNC l'ACIlITIE:S

* There are no ope-a t ing Facilitie I.

'4.4 DLSCRIPTI"N OF ANY WAIR'NI~lG SYSTEM TN !FiT

The inspection team is unaware ofan e irI iin,, w-rninw.i~se for
this (!am.

4. 5 EVALUATION

The r jar andl bru.-.1 ovow vh on the djin, t h- hm, area , tIlw Iar (-) f
riixt), a tho eroded. area : we de f icionce wic r IM c1 bcome o '01

ii not correc ted; A rr~rmof regulair matn Ha ii oA the d~i o houl :,f



SECTION 5 HYDRAULIC/IHYDROLOGIC

5.1 EVALUATION OF FEATURES

A. Design Data:

No hydrologic and hydraulic design data for this dam were av>,i,-b,.

B. Experience Data:

No recorded rainfall, runoff, discharge, or reservoir stage data were
available for this lake and watershed. The previous owner of the dam indicat(.d
that the highest water level occurred when the water level was 6 inches abov.
the principal spillway.

C. Visual Observations:

The principal spillway pipe appears in g:ood condition. The discharge
has eroded a plunge pool into the embankment. Approaches to both spillwav"

are clear. Emergency spillway discharges appear to be away flom the roe cir
the embankment, although there is no definable channel. The down tream
channel is densely overgrown with trees and bred-.

D. Overtopping Potential:

The hvdraulic and by irolo, I an, i lVSO ( i I tie I.th . Army Corl: (f,
Enpineers guidelines and the IlIlC-I coliplitrox' 'e 'cTli wore la ,d on: (1) 1

field survey of spillway dimensions and embankment elevation, and (2) an
estimate of the reservoir storage and the, pool nd drainag-e areas fjm
The Perrvville West, Missouri, 7.5 minute q..C.8. quad sheet

Based on the hydrologic and hydraulic maly:;es presented in Appendix C,
the combined spillways will pass III percent of the Probable Maximum iFlood.
The Probable Maximum Flood is defined as the flood discharg'e that may
be expected from the most severe combination of ,ritical meteorolog<ic, and
hydrologic conditions that are reasonably possible in the recion. The
recommended c<uidelines from the Department of the Army, Office of the, Chief
of Engineers, require that this structure (;mall size with high downstream
hazard potential) pass 50 percent to 100 percent of the PMI,1 without over-
topping. Considering the small storage capacity aind low height of the dam,
50 percent of the PMF has been determined to be the appropriate spillwav
design flood. The spillways will pass the 1 percent probability flood
without overtopping the dam.

-12-
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Application of the probable maximum pioecipitat ion ( F>I ifsioj
resulted in a flood hydrograph peak inflow of 2,250 f; For "0 pero'rnt (Ar

the PMP, the peak inflow was 1,120 cFfs.

The routing of the PMF tlhroug-h the spi llwavs,- an(! dam irinro i ' i

dam will be overtopped by 2.2 feet at elevatlion 522.8. The chra ion O i

overtopping will be 12.'4 hours, and the mixlimum! outiflow will h- 1 ,'""0 r

The maximum discharge capa3city of the spillwoy.v: is 214 " 'ti- roll' T]"

50 percent o'F' the PMF ind icates that the Jdir:, wil. 1-h ov(rolpj)id 1- -1I.5
at e levat ion 522.1. The max mum on OLt Flo-w Wi] 1' 0 ('f :;, The ' r 11.-1:1'

ovelrtop;)iflg will be 3 . l hors.- Over f5 o h 0FI I i-1 !ol omt'lllikM(ol I u I-.

cause serious erosion -m1, couldl ps yI'4 To lu-11e ('F T ho tr'!

M



,ECTION 6 STRUCTURAL l,'IA]3T LITY

6.1 EVALUATION OF ST'IRUCTURAL STABILITY

A. Visual Observations:

Observed features which couldI a~jverselv ai'Toct h- ,t rue tuiirtsb
of this dam are discussed in ctos .1Bmf ..

B. Design an] Construction Dat~a

'Seepage and stability anialyjses comparale to the roeaiire mo'e o - Vh,

guidielines were not aivailable, which co-iuesaff ien(v whioh fliil',
rectified.

Operating Recordls:

No0 pera ting records haive been OTIa e

D. Pos t-Construct ion Caie

There have been no mcdi fica it Io- o the darnm.

L:Seismic Stability:

The structcire i!; ocedin ci stnic seon( 2. i!t- cc:une ii'-

21ecr bed s.eisniic loadin), for tis, zone he aipplie ii) t ~ itva v
pt urned for this dam.

- 14-.



SECTION 7 ASSESSMLNT/RELMEDiA1. MEASIR- :f

7. 1 DAM ASSESSMENT

This Phase 1 inspection and evaluation should! riot becosi<r-'as5'

comrehensive since the s;cope of work contractte.1 for !,s fa-r t oait
than would be required for an in-depth evaluation Of (isIms. !,,t ~r-I rif Cion 1cis,

which might b-e detected by a totally comprehensive inV,;riA iraiu, coul

A. Safety:

The embankment is generally in fair condition. S_'everal itams were% rotel
during the visual inspection which should be investijated furthier, cretd
or controlled. These items are: (1) brush and b)riar g~rowth On upstro-am ,ii-I

downstream face of embankment; (2) no wave protection for upslream Face; (3)
fairly large slough on downstream face near midheight of dan; (4) sirnf !ali
erosion at both downstream embankment and abutment contacts; (5) siwi

*pipe outlet has e!rod.ed toe of embankment; and (P,) downstream channe~l 1 :ne!d
with trees and brush.

Another deficiency was the lack of seaeand stability; .-nalyco.B r-rorn

The dam will be overtopped by flows *;I excess of Iliporcentr )rI-
Probable Maximum Flood. Overtopping of an earthen crankment cnols cm
se(rious eros;ion .-ind could pesbylead to Fli lure oF the sr' ~ ~

B. Adequacy )ts information:

The conclus;ions in this report were b)ased -ui r'eview of theinf-a o
listed *In Section 2.1, the performance Instory; as- r'4a te(d byote',an
vis,-ual observation of extornal conditions. The inucintou ' o idrr'mh
Lhese data are suffic ient to s-uprort the conclusions here~in. :'p --3re an d
stability analyses comparable to the "Reconmmended Sudlnsfor Safely iir-
spect ion of Dans'' were not available, which is3 cons~idered a dor!:ir i cm.

C. llrgency:

The reme dial meas;ures recommended in paragraph 7.2 hudP accc'mpl Lczh-

without undue delay. If the deficiencies listed in paragraph 7. l.A are not

corrected, and if good maintenance is not providled, the omwantcent conldilkion
will continue to deteriorate and possibly could beom sriouis in the future.

The items recommended in paragraph 7.'4'.A s-hould I,( pursue1d pr1omT1pt1','.

D. Necessity for Additional Inspection:

Based on the results, of the Phase I ins-pect ion, no Phase( FT linspectli
is- recommended.



Seismic Stabilitv

The structure is located in seismic zone 2. If iL r-!cOmr~ndeK,;l,: .
pretscribed seismic loadine for this zone be applied in any tah
performed for this damn.

7.2 REMEDIAL MELASURES

The following remedial measures and ma;Jnac-predre:m pjrI rl' rosded.
All remedial measures should be performed under the riuiins-e of a ro'>2riI
engineer experienced in the design 3nd, consviruejt!( dajms.

A. Alternatives:

(1) Spillway size and/or height of damn shntuld bo iucvoaz-i ed to piiss 55, ' erc->r,1
of the PMF. In either case, the epi wyhuI b !)ra t- et-d -()
prevent erosion.

B. 0 and M Procedures:

(1) Seepage and stability analyses comparable In th( , llmln7<
recommended guidelines should be perfriri ILV ai(n ~er~Me 0

in the construction of dams.

(2) The slough area at midhei'Lht on rhe do)wustfre--ir fiS o Sa 1

(3) The briar and brush growth s,-houlr 3) -e u si I-

(e ) Wave p;sotoet-1ion I)(-ul l' rvile tor ' '-

(5) The plun.-e Dool and around end o)F prcipi :- Ii . ,r
riprapped.

(5) TEroded areas at the dam,-albultment re'' '' '
repaired and maintained.

(7 ) The small wateir a rei Tr, the downstre mi chijnn(, ;Jv

to ',e sure chi- is not s-eepage( uinder th!e oain.

(8) Brush and treekrow should be removed from the f.1

H)A detailed inspection of the dam should be, made ~ro c 1.
eneinneer exper ienced in the des i..i and construct inn cf ri-

- 1'
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EGINEERING GEDLOGIC REPORT OF THE JACK ZAMM LAKE

Perry County, Missouri

LOCATION Dem site in the SWt, S1 , Mt. sec. 17, T. 35 N., R. 10 B.,

Perryville 151 Quadrangle.

The mall 7-8 acre lake we constructed approximately lI years ago

and has recently filled due to heavy rainfall in the area. The lake was

reported to have dropped approximately 48 inches during the time it was

filling. Some of this water loss could be attributed to normal soaking

of the lake basin and partially because of high evaporation experienced

during the dry summer months.

Water was flowing out the spillway on the date of this investigation

with small amounts of seepage evident on the downstream toe of the dam.

No large volume water loss was noted within several hundred yards down-

stream of the dam. The seeps particularly on the lower left abutment

appear to be coming through the contact between the natural ground line

and the darn, particularly in the vicinity of the old strom bed near the

left valley wall. No estimates of the total mount of seepage was made,

but it is anticipated that the quantities are small enough to have only

a minor affect on the water line during dry months, unless conditions

worsen. A slump in the crest of the da near the left abutment probably

is helping to seal off leakage conditions which may have been greater in

the past, as some of the older seeps were not flcving on this date.

There is a slide developing above the downstream toe that should be

corrected as soon as possible. The slide plane is open and the entry

of rainwater will probably aggravate the slide condition. it is recom-

mended that a berm be placed on the downstream side of the dam to prevent

further sliding. The downetream embankment appears to be oversteep.

SUW :

No recommendations to correct the present seepage is made. No

severe leakage was noted on the date of this investigation. If piping

of materials from the dam is observed in the future, recommendations for

correction of the problem may be made at that time.

Thomas J. Dean, Geologist
Applied Engineering & Urban Geology Section
Missouri Geological Survey"* ,". 4. ,t
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APPENDIX C

HYDROLOGIC AND HYDRAULIC ANALYSIS

To determine the overtopping potential, flood routings were
performed by applying the Probable Maximum Precipitation (PMP) to a
synthetic unit hydrograph to develop the inflow hydrograph. The inflow
hydrograph was then routed through the reservoir and spillway. The
overtopping analysis was accomplished using the systemized computer
program HEC-1 (Dam Safety Version), July 1978, prepared by the
Hydrologic Engineering Center, U.S. Army Corps of Engineers, Davis,
California.

The P1,P was determined from regional charts prepared by the
National Weather Service in "Hydrometeorological Report No. 33."
Reduction factors were not applied. The rainfall distribution for the
24-hour PMP storm duration was assumed according to the procedures
outlined in EM 1110-2-1411 (SPD Determination). Also, the 1 percent
chance probability flood was routed through the reservoir and spillway.
St. Genevieve, Missouri rainfall distribution (5 min. interval - 24
hours duration), as provided by the St. Louis District, Corps of
Engineers, was used in this case.

The synthetic unit hydrograph for the watershed was developed by
the computer progrm using the SCS method. The time of concentration
was estimated using the Kirpich formula. This formula and the
parameters for the unit hydrograph are shown in Table 1 (Sheet 4,
Appendix C). The time of concentration was also verified from velocity
estiunates for the average slopes of the watershed and the main channel
(Design of Small Dams. page 70, 1974 Edition).

The SCS curve number (CN) method was used in computing the
infiltration losses for rainfall-runoff relationship. The CN values
used for the antecedent moisture conditions (AMC), and the result from
the computer output, are shown in Table 2 (Sheet 5, Appendix C).

The reservoir routing was accomplished by using the Modified Puls
Method assuming the starting lake elevation at normal pool. No
antecedent storm was routed in order to determine the starting
elevation. It was assumed that the mean annual high water elevation
corresponds with the normal pool elevation. The hydraulic capacity of
the spillway was used as an outlet control in the routing. The
hydraulic capacity of the spillways and the storage capacity of the
reservoir were defined by the elevation-surface area--storage-discharge
relationships shown in Table 3 (Sheet 5, Appendix C).

Sheet 2, Appendix C
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The rating curve for the spillways (see Table 4 Sheet 6, Appendix
C) was determined assuming pipes with entrance and outlet control, and
ir;ii ', 'hlrt. tr t, t U. S. Itireau of Ptiblic Ro4ds.

The flow over the crest of the dam during overtopping was
determined using the non-level dam option ($L and $V cards) of the
HEC-l program. The program assumes critical flow over a broad-crested
weir. The lowest elevation of the crest of the dam, obtained from
survey measurements, was assumed as top of dam elevation.

A summary of the routing analysis for different ratios of the PMF
is shown in Table 5 (Sheet 7, Appendix C). The result of the routings
indicates that the spillway will pass the 1 percent probability flood
without overtopping the dam.

The computer input data, a summary of the output data, and a plot
of the inflow-outflow hydrograph for the PMF are presented on Sheets 8,
9, and 10 of Appendix C.

(

Sheet 3, Appendix C2
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TABLE I

SYNTHETlIC UNIT HYDROGRAPII

lrainage Area (A) 0.16 sq miles

Length of Watercourse (L) 0.59 miles

)ifi erence in elevation (II) 143 ft

Time of concentration (Tc) 0.21 hrs

Lag Time (Lg) 0.13 hrs
Time to peak (Tp) 0.17 hrs

Peak Discharge (Qp) 455 cfs
DIurat ion (D) 5 min.

T i me (M i n.)(*) Dis carge (cfs)(*)

5 202

1 (C452

1 5 328
2() 140

2 5 64
30 29

35 13
40 6
45 3

(*) Fron tle compter out put

Kirpich Formula.

11 .9I 3 0.385 From California Culverts Practice, California

( - Highways and Public Works, September, 1942.

C),, * () l'('

C)
f+ L

84 A. ,~ -' Q = Excess Runoff = 1. inch

Sheet 4, Appendix C
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TABLE 2-

_RAfNFALL1-RUNOFF VALUES

Se I tCLcd Storm Event Storm Duration Rainf all Runoff Loss
(Hlours_)__ (inches) (Inches) -(Inches)

lM'24 34.3 32.8 1.5

1Prob. Ilool 24 7.1 4.3 2.8

Add it ioial Dla ta:

I) Soil Conservation Service Soil Group C
2) Soil C:onservaition Service Runoff Curve CN = 88 (AMC III) for the PMF
.3) Soil Conservation Service Runoff Curve CN = 74 (AMC II) for the

I percent probability flood
4.) 1ercentalge of Drainage Basin Impervious 5 percent

TAB.LE 3

ElI.EVAT ION, SU1,FACF WREA, STORAGE AND DISCHARGE RELATIONSHIPS

La ke
Eluvation Surface Lake Storage Spillway
f Ue t -Ms l) Area (acres) (acre-ft) ichre(cfs)

4 8 7.5 0 0
*516~.7 5.0 73 0

**518.8 8.5 87 7

520.0 9.0 98 18
**5009.5 103 24

525.0 11.0 148 49
540.0) 15.0

*P~rincipal spitlway crest elevation
**l.ncrgency spilliway crest elevat ion

** ~pof dam el1evat ion

T1W aibove relat jonsli ips Were developed using data from thle USGS
I'errvville West, Missouri 7.5 minute quadrangle map with a 20 ft

m 01to111r intt rvam 1, and the fielId measurements.
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TABLE 4

SPILLWAYS RATING CURVE

Rcscrvo i r Pr i ti i pa I Emergency Total
l ,wt ion-.jdiwa_ Spillway Discharge

(msI]) (cfs) (c f s) (cfs)

516.7- 0

)18.0 4 4

**518.8 7 0 7

520.() 10 8 18

1'1520.6 1] 13 24

521.0 12 16 28

522.0 13 20 33

I)?3. () I25 39

5.24.0 15 28 43

( 525.0' 17 32 49

*1'r inc iipa iL i IIway cre,,t el va t ion
I J'**L. rg .nt V spi 1 tway cres t el evat ion

***F op dIM c'I evat i on

Method L;,ed Assuming pipes with entrance and outlet control, and using

chorts from the U.S. Bureau of Public Roads.
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TABLE 5

RESULTS OF' FLOOD ROUITINGS

IIti Pveik Peak Lake Total Peak Depth
o 1 Infow El Ieva tion Storage Outflow (ft)
11'11 G.- fs) (ft , MSL) (acre-f t) (cfs) Over Top

____ of Dam

- )*516.7 73 0-

0. 10 224 519.7 95 15 -

0.1,1 315 **520.6 103 24 0

o.15 337 520.8 105 34 0.2

0.20 1449 521.1 108 104 0.5

0.25 561 521.5 112 285 0.9

V)3( 673 521.7 114 468 1.1

0. !0 897 )21.9 11.6 700 1.3

0. 50 1,120 522.1 118 910 1.5

.75 1 ,683 522.4 122 1,446 1.8

1.00 2,250) 522.8 125 1,980 -2

*Pr inc ipal sp 1 illway (-rest e I eva tion
*1** h'op of d; rn I levat ionI

Ti'it, percent age oii tLhe PMI' Lha t will reach the top of the dam is 14 percent.
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Max. Inflow = 2,250 cfs

Max. Outflow = 1,980 cfs
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LIST OP PHOTOGRAPHS

: SL .,) . Description

Aerial View (Looking South)

Aerial View (Looking Northeast)

Crest of Dam (Looking North)

(Crest of Dam (Looking South)

Reservoir and Watershed (Looking East)

Downstream Face of Dam (Looking North)

Dowtream Face of Dam (Looking South)

Downstream Face of Dam Showing Slough
Area (Lookin lout-h)

Slough Area

Discharge of Emergency Spillwav (Looking
East)

ii I!pstream Pace of Dam (Looking Southwest)

]12 Left, Downstream Contact Erosion

33 Principal Spillway Pipe

Principal Spillway Pipe

-' - Drawdown Pipe

B Principal Spillway Outlet and Plunge Pool

V7 Principal Spillway Downstream Channel

-I :Downstream Hazard Feature

Downstream Hazard Feature

Pownstream Hazard Feature
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PHOTOGRAPHIC INDEX

A/E ANDERSON MACH LAKE DAM

ENGINEERING, INC. PERRY COUNTY, MISSOURI
130 N BENTON AVI, 0 SPINGFIILD. MO. 65002 MO. I. D. No. 30133
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